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PREFACE TO THE TVA CONFERENCE PROCEEDINGS 
Hans Knop 
The c h o i c e  o f  t h e  Tennessee  V a l l e y  A u t h o r i t y  a s  t h e  s u b j e c t  
f o r  t h e  f i r s t  IIASA Conference  on t h e  e x p e r i e n c e  o f  l a r g e - s c a l e  
p l a n n i n g  p r o j e c t s  may a p p e a r  t o  be  somewhat s u r p r i s i n g .  The 
TVA h a s  been c o n t r o l l i n g  r i v e r s  and g e n e r a t i n g  e l e c t r i c  power 
o v e r  a  v a s t  a r e a  o f  t h e  s o u t h e a s t e r n  U n i t e d  S t a t e s  f o r  n e a r l y  
f o r t y  y e a r s .  So much h a s  been w r i t t e n  a b o u t  t h e  TVA t h a t  o n e  
migh t  suppose  t h e r e  was l i t t l e  l e f t  t o  d i s c u s s .  
As it t u r n e d  o u t ,  however,  t h e  e x p e r i e n c e  o f  t h e  TVA w a s  a n  
i d e a l  s u b j e c t  f o r  sys tems  a n a l y s i s ,  one  a s p e c t  t h a t  h a s  r e c e i v e d  
r e l a t i v e l y  l i t t l e  a t t e n t i o n .  A s  P r o j e c t  Leader  o f  t h e  P l a n n i n g  
and Management i n  Large O r g a n i z a t i o n s  Group, I was p l e a s e d  w i t h  
t h e  s e l e c t i o n  o f  t h e  TVA r a t h e r  t h a n  some s i m i l a r  l a r g e  o r g a n i -  
z a t i o n  r e c e n t l y  comple ted  o r  i n  t h e  development  s t a g e .  I t  i s  
u s u a l l y  d i f f i c u l t  t o  g e t  enough a c c u r a t e  i n f o r m a t i o n  a b o u t  a  new 
o r g a n i z a t i o n .  For  one  t h i n g ,  it i s  l i k e l y  t o  be  i n  a  s t a t e  o f  
f l u x :  what  was t r u e  y e s t e r d a y  may b e  no l o n g e r  t r u e  tomorrow. 
Fur thermore ,  t o  d i s c u s s  matters f u l l y  and  f r a n k l y  f o r  f e a r  t h e y  
may r e v e a l  s e c r e t s  o r  expose  themse lves  t o  c r i t i c i s m  f o r  some 
a s p e c t s  t h a t  have n o t  been t h o r o u g h l y  worked o u t .  
A s  t h e  r e a d e r  r e v i e w s  t h e  p r o c e e d i n g s  o f  t h i s  Conference ,  
h e  w i l l  f i n d  t h a t  t h e  TVA was i n d e e d  c a n d i d  i n  i t s  r e p r e s e n t a t i o n  
o f  the methods and  a c t i v i t i e s  b e i n g  p u r s u e d ,  and was a l s o  e n t i r e l y  
w i l l i n g  t o  d i s c u s s  i t s  weaknesses  and shor tcomings .  
W e  found t h e  TVA t o  b e  a dynamic o r g a n i z a t i o n ,  r e s p o n s i v e  t o  
change w h i l e  s t i l l  m a i n t a i n i n g  i t s  b a s i c  ph i losophy  o f  improving 
t h e  l i v i n g  s t a n d a r d s  f o r  t h e  p e o p l e  of  t h e  r e g i o n  t h r o u g h  a  
program o f  i n t e g r a t e d  r e g i o n a l  development .  The t a s k  h a s  n o t  
y e t  been f u l l y  comple ted ,  b u t  t h e  p r o g r e s s  o f  t h e  l a s t  f o r t y  
y e a r s  r e p r e s e n t s  a  s i g n i f i c a n t  achievement  f o r  t h e  TVA. 
The p r e s e n t  two volumes mark t h e  f i r s t  c a s e  s t u d y  of  l a r g e -  
s c a l e  p l a n n i n g  p r o j e c t s .  T h i s  work w i l l  b e  f o l l o w e d  u p  by a 
s i m i l a r  Conference  d e a l i n g  w i t h  t h e  B r a t s k - I l i m s k  E x p e r i e n c e  i n  
t h e  S i b e r i a n  Region o f  t h e  S o v i e t  Union, t h e  L u b l i n  Development 
P r o j e c t  o f  Po land ,  t h e  Shinkansun Program i n  J a p a n ,  and o t h e r  
p r o j e c t s  a s  t h e y  become i d e n t i f i e d .  I t  is i n t e n d e d  t h a t  
compar i sons  and g e n e r a l i z a t i o n s  can  be  made which would a i d  t h e  
N a t i o n a l  Member O r g a n i z a t i o n s  o f  IIASA and t h e  s c i e n t i f i c  wor ld  
i n  g e n e r a l  i n  d e v e l o p i n g  e f f e c t i v e  management t e c h n i q u e s  f o r  
s i m i l a r  c a s e s .  
The TVA p r e s e n t a t i o n s  a r e  p r i n t e d  i n  t h e  form t h e y  were 
a c t u a l l y  p r e p a r e d  i n .  IIASA h a s  n o t  a t t e m p t e d  t o  e d i t  them, 
and t h e y  have been p u b l i s h e d  h e r e  a s  r e c e i v e d  from t h e  TVA. T h i s  
p r o c e d u r e  h a s  r e s u l t e d  i n  v a r i a t i o n s  i n  t h e  q u a l i t y  o f  p r i n t  and 
t y p e .  We s i n c e r e l y  a p o l o g i z e  f o r  t h i s  i n c o n v e n i e n c e  and hope 
t h a t  t h i s  d o e s  n o t  p r e s e n t  any problems.  
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c )  S c i e n t i f i c  Rapporteur:  Evenko 
9:30 - 10:45 I. "His tory  of TVA" (GM-1) 
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b)  IIASA d i scuss ion  paper:  H .  Knop 
c)  S c i e n t i f i c  Rapporteur:  Rosenthal ,  Owinski 
Technical  Ses s ions  ( concur ren t )  
Ses s ion  I 
1 1 . 3 0 -  13.00 A. EconomicSubmodels 
IIASA Co-Chairman: A.  Che l ius tk in /  
I .  Lefkowitz 
1. " I n d u s t r i a l  Planning Models" (NDRS-3) 
a )  TVA p r e s e n t a t i o n :  M .  Fos te r  
b )  IIASA d i s c u s s i o n  paper: 0.  Bernardin i  
C )  S c i e n t i f i ~  Rapporteur: D .  Kel ly  
14:30 - 16:OO 2. "Trade and Se rv ice  Planning  
and Multicounty Overviews and 
Techniques of  Land-Use Analysis ' '  (NDRS-4) 
a1 TVA p r e s e n t a t i o n :  H.  Hinote 
b) IIASA d i s c u s s i o n  paper: H. Swain 
c )  S c i e n t i f i c  Rapporteur: H. Swain 
B. I n t e g r a t e d  Water Con t ro l  System 
IIASA Co-Chairman: Z .  Kaczmarek 
16:30 - 18:OO 1. "The Water Cont ro l  System and 
Changes i n  Multipurpose U s e "  (WCP-1) 
a )  TVA p r e s e n t a t i o n :  E .  Lesesne 
b)  IIASA d i s c u s s i o n  paper:  I .  Gouevsky 
C )  S c i e n t i f i c  Rapporteur: I .  Gouevsky 
Sess ion  I 1  Regional and Nat ional  A g r i c u l t u r e  
and F e r t i l i z e r  Development 
TVA Co-Chairman: B. Bond 
"Regional and Nat ional  Trends, Land and 
Human Resource Use and A g r i c u l t u r a l  Models" 
(OACD-1,2,3) 
TVA p r e s e n t a t i o n :  B. Bond 
IIASA d i scuss ion  paper: W .  Nordhaus 
S c i e n t i f i c  Rapporteur: Energy 
Tuesday, October 29, (continued) 
14:30 - 16:OO 2. "Transfer of Knowledge in Fertilizer 
Research and Development" (OACD-4,5) 
a) TVA presentation: B. Bond/J. Nevins 
b 1 IIASA discussion paper: C. Marchetti 
C) Scientific Rapporteur: Energy 
16:30 - 18:OO 3. "Fertilizer Production and 
Distribution submodels" (OACD-'6) 
a) TVA presentation: J. Nevins 
b) IIASA discussion paper: D. ~ e i l / ~ .  Winkler 
C) Scientific Rapporteur: Methodology 
Wednesday, October 30 
Plenary Session IV 
9:00 - 10.30 IIASA Co-Chairman: W. Haefele 
"TVA Decisions Relating to the Provision 
of Ample Electrical Energy for the Region" (GM-4) 
a) TVA presentation: L. Seeber 
b) IIASA discussion paper: W. Haefele 
c) Scientific Rapporteur: Energy 
Technical Sessions (concurrent) 
Session I11 A. Integrated Water Control System (continued) 
IIASA Co-Chairman: Z. Kaczmarek 
11:OO - 12:30 2. "Water Resource Planning and 
Management Submodels" (WCP-2,4) 
a) TVA presentatidn: E. Lesesne 
b) IIASA discussion paper: I. Belyaev 
C )  Scientific Rapporteur: Belyaev, Ostrom 
14:OO - 15~30 3. "Hater Resource Planning and 
Management Submodels" (WCP-3,5) 
a) TVA presentation: W. Wunderlich 
b) IIASA discussion paper: P. Koryavov 
C) Scientific Rappor.teur: P. Koryavov 
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Wednesday, October  30 (cont inued)  
B. Environmental P lanning  and Management 
IIASA Co-Chairman: C. Walters  
"Environmental Q u a l i t y  Management 
Program" (DEP-1) 
TVA p r e s e n t a t i o n :  P. Krenkel 
IIASA d i s c u s s i o n  paper:  D .  Jones 
S c i e n t i f i c  Rapporteur:  D .  Jones 
Ses s ion  I V  E l e c t r i c a l  Energy System 
- IIASA Co-Chairman: R .  Avenhaus 
F 
1 1 : O O  - 12:30 l! "Power System Development Inc lud ing  
Major Decis ions  and Technologica l  
Cha ge A f f e c t i n g  Development" (OP-1) f 
a )  TVA p r e s e n t a t i o n :  W. Zumwalt 
b)  IIASA d i s c u s s i o n  paper:  J .P.  Cha rpen t i e r  
C )  S c i e n t i f i c  Rapporteur:  R .  Avenhaus 
1 4 : O O  - 15:30 2. "Short-  and Long-Term Load 
Forecas t i ng  Models" (OP-2) 
\ 
a )  T ~ A  p r e s e n t a t i o n :  W. Zumwalt 
b)  IIASA d i s c u s s i o n  paper:  J . P .  Cha rpen t i e r  
C )  S c i e n t i f i c  Rapporteur : R. Avenhaus 
16:OO - 17:30 3. "Power Genera t ion  Add i t i ons  
Model" (OP-3) 
a )  TVA p r e s e n t a t i o n :  W .  Zumwalt 
b)  IIASA d i s c u s s i o n  paper :  J. Gros 
C )  S c i e n t i f i c  Rapporteur: R. Avenhaus 
Thursday, October  31 
Technica l  Ses s ions  ( concu r ren t )  
Ses s ion  V Environmental Planning and Management 
(cont inued)  
TVA Co-Chairman: P. Krenkel 
"Environmental Monitoring" (DEP-2) 
TVA p r e s e n t a t i o n :  P. Krenkel/T. Montgomery 
IIASA d i s c u s s i o n  paper:  H .  S t e h f e s t  
S c i e n t i f i c  Rapporteur: H .  S t e h f e s t  
Thursday,  Oc tober  31 (con t inued]  
" R e s e r v o i r  Ecology and Water 
Q u a l i t y  Management" (DEP-3) 
TVA p r e s e n t a t i o n :  P. Krenke l  
IIASA d i s c u s s i o n  p a p e r :  J. Schmidt 
S c i e n t i f i c  Rappoi-teur: J. Schmidt 
"Atmospheric  D i s p e r s i o n  Model ( s )  " (DEP-4 
TVA p r e s e n t a t i o n :  T. Montgomery 
IIASA d i s c u s s i o n  paper :  A. Murphy 
S c i e n t i f i c  Rappor teur :  Energy 
" R e s e r v o i r  System O p t i m i z a t i o n  
Model l ing" (WCP-6) 
TVA p r e s e n t a t i o n :  W. Wunderl ich 
IIASA d i s c u s s i o n  p a p e r :  E. Wood 
S c r e n t i f i c  Rappor teur :  E. Wood 
S e s s i o n  V I  
9:OO - 10:30 
Energy System Submodels ( c o n t i n u e d )  
IIASA Co-Chairman: W .  Nordhaus 
"Transmiss ion  System P l a n n i n g  
Model" (OP-4 ) 
TVA p r e s e n t a t i o n :  W. Zumwalt 
IIASA d i s c u s s i o n  paper :  N .  weyss 
S c i e n t i f i c  Rappor teur :  Energy 
"Power System O p e r a t i o n s  
Model" (OP-5) 
TVA p r e s e n t a t i o n :  W. Zumwalt 
IIASA d i s c u s s i o n  paper :  J. Gros 
S c i e n t i f i c  Rappor teur :  Energy 
F o r e s t r y  and Minera l  Resources  
IIASA Co-Chairman: H .  Swain 
" F o r e s t  and Wi ld lands  Development and 
Resource A l l o c a t i o n  Submodels" (FWD-1,2 ) 
TVA p r e s e n t a t i o n :  C. B u f f i n g t o n  
IIASA d i s c u s s i o n  paper :  C.  W a l t e r s  
S c i e n t i f i c  Rappor teur :  C. W a l t e r s  
"Research and Development i n  
S u r f a c e  Mining Reclamation" (FWD-3) 
TVA p r e s e n t a t i o n :  L. S e e b e r  
IIASA d i s c u s s i o n  paper :  G. Baecher  
S c i e n t i f i c  Rappor teur :  Energy 
Fr iday ,  November 1 
Plenary  Ses s ion  V 
IIASA Co-Chairman: H .  R a i f f a  
9:00 - 10:30 "Economic Fu tu re  and Q u a l i t y  of  L i f e  
i n  t h e  Region and TVA's Role" 
( Jobs ,  Energy, Environment, Food 
and F i b e r )  (GM-5) 
a )  TVA p r e s e n t a t i o n :  L. Seeber  
b)  IIASA d i s c u s s i o n  paper:  R. Levien/ 
A.  Bykov 
c )  S c i e n t i f i c  Rapporteur:  V. Rakhmankulov 
P l ena ry  Ses s ion  VI 
IIASA Co-Chariman: H. R a i f f a  
Conclusfons and c l o s i n g  o f  t h e  Conference 
xx i  i 
WELCOMING ADDRESS TO TVA CONFERENCE 
H .  Rai f f a ,  D i rec to r  IIASA 
Dis t ingutshed  gues ts :  Welcome t o  Baden. Baden i s  a l o v e l y  
Aust r ian  spa ,  famous f o r  being c l o s e  t o  t h e  me t ropo l i s  of  Laxen- 
burg,  home of  t h e  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Applied Systems 
Analys is ,  abb rev ia t ed  I I A S A and pronounced "Yasah." A t  a 
t ime l i k e  t h i s  it i s  a l s o  a p p r o p r i a t e  t o  pronounce ou r  i n i t i a l s  
a s  "Eh ah sat '  whfch i n  Japanese means "Good Morning." 
Thts  Conference on t h e  "TVA Experience'' i s  t h e  f i r s t  o f  a 
s e r i e s  of conferences  on Re t rospec t ive  Case S t u d i e s  of I n t e g r a t e d  
Planning P r o j e c t s .  By c o n s t r u c t i v e l y  examining t h e  p a s t  we hope 
t o  i d e n t i f y  key i s s u e s  t h a t  can h e l p  p lanning  e f f o r t s  i n  t h e  
p r e s e n t  and i n  t h e  f u t u r e .  That p l ann ing  is a theme of  t h i s  
s e r i e s  o f  conferences  is no t  s u r p r i s i n g  f o r  IIASA. This  i s  one 
s u b j e c t  m a t t e r  which is c r u c i a l l y  important  f o r  a l l  s o c i e t i e s ,  
one i n  which both s o c i a l i s t  and n o n - s o c i a l i s t  c o u n t r i e s  can  l e a r n  
a g r e a t  d e a l  from each o t h e r ,  and one i n  which i n t e r n a t i o n a l  
a c t i v i t i e s  w i l l  p l ay  an i n c r e a s i n g  r o l e  i n  t h e  f u t u r e .  
Let  me say  a few words on how w e  decided on t h e  TVA. I t  was 
about  a yea r  ago t h a t  we decided t o  inaugura t e  a s e r i e s  o f  confe- 
r ences  on Ret rospect ive  Case S t u d i e s  o f  I n t e g r a t e d  Planning P r o j e c t s  
and I began searching  f o r  a s u i t a b l e  i n i t i a l  c a s e .  I asked D r .  
Ananichev, a s e n i o r  a d m i n i s t r a t o r  of  t h e  USSR Committee on Science  
and Technology i f  he knew a s u i t a b l e  i n s t i t u t i o n  i n  t h e  United 
S t a t e s  f o r  such a c a s e  s tudy.  We d i scussed  major US Corpora t ions ,  
IBM, General Motors, US S t e e l  and so on bu t  none o f  t h e s e  seemed 
s u i t a b l e  f o r  ou r  purpose. I t  was D r .  Ananichev, who e n t h u s i a s t i -  
c a l l y  sugges ted  the  TVA. I approached t h e  US Nat ional  Academy of 
Sc iences  and asked t h e  l i a i s o n  committee t o  t h i n k  about  t h e  d e s i r a -  
b i l i t y  o f  f e a t u r i n g  t h e  TVA exper ience  and, i f  t h e y  were favourable  
t o  t h e  i d e a ,  t o  sound o u t  t h e  TVA chairman, M r .  Aubrey Wagner and 
t h e  General Manager, M r .  Lynn Seeber.  T h e i r  response was s o  
immediate and s o  e n t h u s i a s t i c  t h a t  it became i n f e c t i o u s ,  and s o  
h e r e  we a r e  t o g e t h e r  i n  Baden ready t o  s t e e p  ou r se lves  i n  t h i s  
f a s c i n a t i n g  case  s tudy.  
Our Council  Chairman, P ro fes so r  Gvishiani ,  Deputy Min i s t e r  o f  
t h e  S o v i e t  S t a t e  Committee on Science and Technology, and I d i scussed  
a t  l e n g t h  t h e  phflosophy of  t h i s  s e r i e s .  F i r s t  of  a l l ,  w e  wanted 
t o  s h a r e  exper iences  o f  p lanning  e f f o r t s  i n  s o c i a l i s t ,  n o n - s o c i a l i s t  
and mixed economies. Secondly, w e  wanted t o  use  t h i s  medium t o  
b r i n g  t h e  s c i e n t i s t  and systems a n a l y s t  c l o s e r  t o  t h e  p r a c t i t i o n e r  
and u s e r  o f  systems a n a l y s i s .  
x x i i i  
P r o f e s s o r  G v i s h i a n i  and I d e c i d e d  on t h e  fo rmat  o f  t h i s  series. 
Each c o n f e r e n c e  would c o n c e n t r a t e  on one c a s e  s t u d y .  P a p e r s  would 
b e  d i s t r i b u t e d  i n  advance,  and wherever  p o s s i b l e ,  e a c h  p a p e r  would 
have two d i s c u s s a n t s :  o n e  d i s c u s s a n t  from t h e  s c i e n t i f i c  s t a f f  
o f  IIASA, t h e  second d i s c u s s a n t  from a p r a c t i t i o n e r  r e p r e s e n t i n g  
a  c o n t r a s t i n g  i d e o l o g i c a l  v i e w p o i n t .  ~ h u s  i n  t h i s  Conference  we 
s h a l l  c a l l  on S o v i e t  e x p e r t s ,  a s  w e l l  a s  e x p e r t s  from o t h e r  s o c i a l i s t  
c o u n t r i e s ,  t o  d i s c u s s  t h e s e  p a p e r s .  .The aim i s  t o  examine s i m i l -  
a r i t i e s  a s  w e l l  a s  d i f f e r e n c e s .  I n  no way, wha tsoever ,  i s  t h i s  
t o  b e  i n t e r p r e t e d  a s  a  c o n t e s t  between sys tems .  To t h i n k  s o  i s  
t o  m i s s  t h e  s p i r i t  o f  IIASA. There  i s  s o  much t h a t  w e  can  l e a r n  
from e a c h  o t h e r .  W e  can p r o f i t  b o t h  from m i s t a k e s  a s  w e l l  a s  
s u c c e s s e s  and I c o n g r a t u l a t e  t h e  TWA A u t h o r i t i e s  f o r  t h e i r  w i l l i n g -  
n e s s  t o  b e  reviewed by s u c h  a  v a r i e d  and d i s t i n g u i s h e d  a u d i e n c e .  
At o u r  n e x t  Conference  i n  t h i s  Sbries we s h a l l  r e v e r s e  t h e  
r o l e s .  W e  s h a l l  l o o k  a t  an i n t e g r a t e d  p l a n n i n g  c a s e  s t u d y  o f  t h e  
USSR and have d i s c u s s a n t s  p r i m a r i l y  drawn from t h e  c a p i t a l i s t  
c o u n t r i e s .  Once a g a i n  t h e  s p i r i t  w i l l  b e  one  o f  l e a r n i n g  from 
each  o t h e r ,  which i s  o n e  o f  t h e  p h i l o s o p h i c a l  c o r n e r s t o n e s  o f  
o u r  IIASA e x p e r i e n c e .  And i f  I can  be a  b i t  immodest, I b e l i e v e  
t h i s  s p i r i t  i s  working w e l l  w i t h i n  o u r  I n s t i t u t e .  
On b e h a l f  o f  IIASA, and I am s u r e  on b e h a l f  o f  t h i s  a u d i e n c e  
I want  t o  t h a n k  M r .  S e e b e r  and h i s  a s s o c i a t e s  from t h e  TVA f o r  
t h e i r  d e d i c a t i o n  t o  t h i s  p r o j e c t .  They have i n v e s t e d  a  g r e a t  
d e a l  o f  t i m e ,  o f  e f f o r t ,  and o f  money t o  make t h i s  Conference  
p o s s i b l e .  We a r e  i n d e b t e d  t o  you a l l .  
T h i s  Conference w i l l  c o v e r  a  wide s p e c t r u m  o f  t o p i c s  and 
i s s u e s .  The a u d i e n c e  h e r e  is a l s o  a  v e r y  h e t e r o g e n e o u s  o n e  s o  
I e x p e c t  t h e  coverage  o f  t o p i c s  c a n n o t  p l e a s e  e a c h  one  o f  you. 
I n  some c a s e s  t h e r e  w i l l  be  t o o  much d e t a i l  and  i n  o t h e r s  n o t  
enough, depending  on t h e  v i e w p o i n t  o f  t h e  l i s t e n e r .  However, we 
have  a  week t o  d i s c u s s  t h e s e  i s sues - -bo th  i n  f o r m a l  p l e n a r y  
s e s s i o n s  and  i n  t e c h n i c a l  s e s s i o n s ,  and a t  l u n c h ,  o v e r  c o c k t a i l s ,  
a t  H e u r i g e r s ,  and i n  s t r o l l s  t h r o u g h  t h e  Baden c o u n t r y s i d e .  
Now many o f  t h e  q u e s t i o n s  you pose  may n o t  be  answered i n  
d e p t h .  A f t e r  a l l ,  we have w i t h  u s  t o d a y  j u s t  a  few of  t h e  
r e s e a r c h e r s  and s t a f f  members of  t h e  TVA. But  we s h o u l d  n o t  
l o o k  a t  t h e  e x p e r i e n c e  o f  t h i s  week a s  t h e  f i n a l  invo lvement  
of  IIASA w i t h  t h e  TVA. W e  hope t h a t  a t  t h e  end  o f  t h i s  Conference ,  
IIASA r e p r e s e n a t i v e s  w i l l  d i s c u s s  w i t h  M r .  S e e b e r  and h i s  s t a f f ,  
ways of  c o n t i n u i n g  o u r  j o i n t  i n t e r e s t s .  Sometime a f t e r  t h e  
Conference  we w i l l  b r i n g  o u t  a  set  o f  P r o c e e d i n g s ,  which w i l l  
i n c l u d e  t h e  p a p e r s  p r e s e n t e d  h e r e ,  t h e  remarks o f  d i s c u s s a n t s ,  
and a b b r e v i a t e d  v e r s i o n  o f  t h e  open d e b a t e ,  a n d ,  i n  a d d i t i o n ,  
s e l e c t e d  w r i t t e n  c o n t r i b u t i o n s  by o u r  p a r t i c i p a n t s  and p o s t -  
Conference r e f l e c t i o n s  by members o f  t h e  TVA who c o u l d  n o t  be  
h e r e  today .  Perhaps  a  s e l e c t e d  g roup  o f  IIASA r e p r e s e n t a t i v e s  
may wish  t o  pay a  v i s i t  t o  t h e  TVA. So,  w e  s h o u l d  view t h i s  
week ' s  Conference  a s  p a r t  o f  p o t e n t i a l l y  more e x t e n s i v e  c o l l a b -  
o r a t i o n  between IIASA and TVA. 
x x i v  
Now a  word t o  our d i s c u s s a n t s  and audience .  M r .  Seeber 
a s s u r e s  me t h a t  he welcomes t h e  opening of a  d i a logue  and t h a t  
we should  f e e l  f r e e  t o  c r i t i c i z e .  I hope t h a t  ou r  c r i t i c i s m s  
w i l l  be c o n s t r u c t i v e  i n  t o n e .  I ask you a l s o  t o  keep i n  mind 
t h a t  t h e s e  papers  were n o t  prepared  by academics w r i t i n g  f o r  
s c h o l a r l y  jou rna l s  b u t  by members of  an ongoing o r g a n i z a t i o n  
w i t h  day-to-day o p e r a t i n g  r e s p o n s i b i l i t i e s .  Our gues t s  have 
worked under s e v e r e  t ime p r e s s u r e  and have f u l f i l l e d  t h e i r  
o b l i g a t i o n s  admirably and on t ime.  The prepared  papers  have 
been d i s t r i b u t e d  widely  and t r a n s l a t e d  i n t o  s e v e r a l  languages.  
Having t h e  p e r s p e c t i v e  o f  what happens a t  o t h e r  i n t e r n a t i o n a l  
conferences ,  I am very  impressed. 
Let  me t a k e  t h i s  oppor tun i ty  a l s o  t o  expres s  my thanks  t o  
t h e  US Academy of Sc iences ,  which has  worked d i l i g e n t l y  a s  a  
l i a i s o n  between IIASA and t h e  TVA. M r .  Hinote ,  o f  t h e  TVA, was 
r e s p o n s i b l e  f o r  coo rd ina t ing  t h e  a c t i v i t i e s  on t h e  TVA s i d e ,  
and P ro fes so r  Knop, from t h e  German Democratic Republic  and 
l e a d e r  o f  ou r  Large Organ iza t ions  P r o j e c t  was r e spons ib l e  f o r  
coo rd ina t ing  a c t i v i t i e s  on IIASA's s i d e .  
I would l i k e  t o  mention j u s t  a  few names o f  ou r  d i s t i n g u i s h e d  
gues t s  today.  We a r e  honored by t h e  presence  o f  Ambassador John 
P. Humes, t h e  US Ambassador t o  t h e  Republic o f  A u s t r i a ,  o f  
Ambassador P o r t e r  from t h e  US Mission t o  t h e  IAEA, of  D r .  L i s i t s y n  
Deputy Chairman of t h e  S t a t e  P lanning  Committee o f  t h e  Russian 
S o v i e t  S o c i a l i s t  Republic ,  of  D r .  &man, Chairman o f  t h e  S t a t e  
P lanning  Committee o f  t h e  Latv ian  Sov ie t  S o c i a l i s t  Republic ,  o f  
D r .  Dobell o f  t h e  Canadian Treasury Board S e c r e t a r i a t .  From t h e  
Czechoslovak S o c i a l i s t  Republic  we have Diploma Engineeer Pave1 
Mejersk i ,  Deputy Min i s t e r  o f  Technology and Investment ,  D r .  Rend1 
from t h e  O f f i c e  o f  t h e  Prime M i n i s t e r ,  D r .  Niko la i  Slocha,  Vice 
Minister,of t h e  S t a t e  Planning Committee and my d e a r  f r i e n d  D r .  
Vasko, ou r  Council  Member from Czechoslovakia.  We a l s o  have wi th  
us today M r .  Jaskowiak, t h e  Vice Min i s t e r  of  A g r i c u l t u r e  o f  Poland, 
and we a r e  d e l i g h t e d  t o  have ou r  Council  Member from Poland 
Prof .  Kulikowski and P r o f .  S t r a s z a k ,  D i rec to r  of  t h e  I n s t i t u t e  
f o r  Management and Contro l .  Also he re  today i s  Engineer  Uzanov, 
from t h e  Nat ional  Center  f o r  Cybernet ics  and Computer Techniques 
i n  Bulgar ia  and P ro f .  D r .  Kalweit ,  t h e  Vice Chariman of  t h e  
Academy of Sc iences  o f  t h e  GDR. 
I n  conclus ion ,  I would l i k e  t o  read  t o  you a  t e l e x  I have 
j u s t  r ece ived  from D r .  P h i l i p  Handler ,  P r e s i d e n t  of t h e  Academy 
o f  Sc iences  of  t h e  United S t a t e s :  
A t t en t ion :  D i rec to r  Howard R a i f f a  
For more than f o u r  decades,  The Tennessee Valley Author i ty  
has  been a  unique n a t i o n a l  r e s e a r c h  c e n t e r  a s  w e l l  a s  an e n t e r -  
p r i s e  f o r  p lanning  and guid ing  t h e  development of  t h e  e n t i r e  
r eg ion  o f  t h e  United S t a t e s .  Through t h i s  pe r iod ,  t h e  TVA has  
been i n  t h e  f o r e f r o n t  of  developing  a  systems approach t o  
r e s e a r c h  development, s e r v i n g  a s  a  n a t i o n a l  c e n t e r  f o r  c r e a t i n g  
t echn iques  i n  resource-management, water  r e source  development, 
f l ood  p reven t ion ,  conse rva t ion ,  e l e c t r i f i c a t i o n ,  and broad energy 
c o n s i d e r a t i o n s .  
The TVA Conference  s h o u l d  p r o v i d e  many i n s i g h t s  v a l u a b l e  t o  
IIASA and  t h o s e  o f  i t s  r e l a t e d  p r o j e c t s  which a r e  i n  r e l a t i v e l y  
e a r l y  s t a g e s  o f  development .  At t h e  same t i m e ,  t h e  un ique  
i n t e r a c t i o n  a t  IIASA w i t h  b o t h  your  c o n f e r e n c e  g u e s t s  a n d  
r e s i d e n t  s c i e n t i s t s  o f f e r s  t h e  p o s i t i v e  b e n e f i t  o f  dynamic 
i n t e r c h a n g e  f o r  t h e  TVA. TVA's no tewor thy  commitment t o  t h e  
IIASA Conference  r e f l e c t s  t h e  s t r o n g  s u p p o r t  f o r  your  work i n  
t h e  Uni ted  S t a t e s .  
On b e h a l f  o f  t h e  N a t i o n a l  Academy of S c i e n c e s ,  p l e a s e  e x t e n d  
o u r  b e s t  w i s h e s  t o  your  p a r t i c i p a n t s  f o r  a  most s u c c e s s f u l  week 
a t  IIASA and o u r  c o n g r a t u l a t i o n s  a s  IIASA embarks upon i t s  t h i r d  
y e a r .  
S i n c e r e l y ,  
P h i l i p  Handle r  
P r e s i d e n t  
N a t i o n a l  Academy o f  S c i e n c e s ,  
Washington D .C. 
79137 IIASA a  
xxv i 
VOLUME I 
TABLE OF CONTENTS 
Page 
PREFACE iii 
L i s t  o f  P a r t i c i p a n t s  v 
Conference Agenda x v i  i 
Welcoming Address  t o  t h e  TVA Conference 
H .  R a i f f a  x x i i i  
PART 1 HISTORY AND ACCOMPLISHMENTS OF THE TVA 1 
H i s t o r y  o f  t h e  TVA 
L. S e e b e r . . . . . . . . . . . . . . . . . . . . . . . . . .  ......... 3 
What ha s  Been Accomplished i n  t h e  F i r s t  F o r t y  Years  
Years  
........... L. S e e b e r . . . . . . . . . . . . . . . . . . . . . . . .  27 
IIASA Di scus s ion  Pape r  
Z .  Kaczmarek...................... .......... 39 
TVA Comments on D i scus s ion  by Z .  Kaczmarek ....... 40 
Summary o f  D i scus s ion  Topics  ..................... 42 
PART 2  ECONOMIC SUBMODELS OF THE TVA 4  3  
The Regional  Economy and N a t i o n a l  R e l a t i o n s h i p s  
M. F o s t e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 
IIASA Di scus s ion  Paper  
T. Koopmans .................................. 69 
TVA Response ................................... 73 
TVA Economic S imu la t i on  Model 
...................... H. Hino t e . . . . . . . . . . . . .  79 
IIASA Di scus s ion  Paper  
R. Mackinnon... ............................. 132 
TVA Comments on D i scus s ion  by R. Mackinnon.. . . . . .  136 
Computer ised P l a n t  L oca t i on  Models 
M. Fos t e r . . . . . .  ............................. 139 
IIASA Di scus s ion  Paper  
0. Berna rd in i . . . . . . . .  ....................... 193 
TVA Comments on D i scus s ion  by 0. Ber na r d in i . . . . . .  206 
Sub reg iona l  overview s t u d i e s  
H. Hinote . . . . . . . . . . . . . . .  .................... 209 
IIASA Di scus s ion  Pape r  
H .  Swain. ................................... 223 
TVA Comments on Sub r eg iona l  Overview S t u d i e s .  .... 226 
SUIImary o f  D i scus s ion  T op i c s  ..................... 230 
xxv i i 
P a g e  
PART 3 ORGANIZATIONAL A S P E C T S  O F  THE TVA 
O r g a n i z a t i o n a l  A s p e c t s  of t h e  TVA 
L .  Seeber . . . . . . . . . . . . .  ...................... 
I I A S A  D i s c u s s i o n  P a p e r  
H. K n o p  ..................................... 
TVA C o m m e n t s  on D i s c u s s i o n  by H. K n o p  ............ 
S u m m a r y  of D i s c u s s i o n  T o p i c s  ..................... 
PART 4 E L E C T R I C A L  ENERGY SYSTEM O F  THE TVA 
D e c i s i o n s  R e l a t i n g  t o  t h e  P r o v i s i o n  of A m p l e  
E l e c t r i c a l  E n e r g y  for  the  T e n n e s s e e  V a l l e y  R e g i o n  
L .  Seeber ................................... 
I I A S A  D i s c u s s i o n  P a p e r  
W. H a e f e l e . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... 
TVA C o m m e n t s  on D i s c u s s i o n  by W. H a e f e l e . . . . . . . . .  
T h e  TVA P o w e r  S y s t e m  T o d a y  
W. Z u m w a l t . . . . . . . .  .......................... 
I I A S A  D i s c u s s i o n  P a p e r  
J . - P .  C h a r p e n t i e r . .  ......................... 
TVA R e s p o n s e  t o  D i s c u s s i o n  by J . - P .  C h a r p e n t i e r . .  
Shor t  and L o n g - t e r m  L o a d  Forecasting M o d e l s  
W. Z u m w a l t  .................................. 
I I A S A  D i s c u s s i o n  P a p e r  
J . - P .  C h a r p e n t i e r  ........................... 
TVA R e s p o n s e  t o  Q u e s t i o n s  by J . - P .  C h a r p e n t i e r  ... 
P o w e r  G e n e r a t i o n  A d d i t i n s  M o d e l  
W. Z u m w a l t . .  ................................ 
I I A S A  D i s c u s s i o n  P a p e r  
J. G r o s . . . . . . .  .............................. 
TVA R e s p o n s e  t o  D i s c u s s i o n  P a p e r  by J .  G r o s . . . .  .. 
T h e  E l e c t r i c  T r a n s m i s s i o n  S y s t e m  P l a n n i n g  M o d e l  
W. Z u m w a l t . . . . . . . . . . .  ....................... 
I I A S A  D i s c u s s i o n  P a p e r  
N. W e y s s  .................................... 
TVA C o m m e n t s  on D i s c u s s i o n  by N. W e y s s  ........... 
C o m p u t e r  A p p l i c a t i o n s  t o  A c h i e v e  O p t i m u m  
E c o n o m i c  L o a d i n g  of G e n e r a t i n g  P l a n t s  
W. Z u m w a l t .  ................................. 
I I A S A  D i s c u s s i o n  P a p e r  
J. G r o s . . . . . . .  .............................. 
TVA C o m m e n t s  on D i s c u s s i o n  by J .  G r o s . . .  ......... 
S u m m a r y  of D i s c u s s i o n  T o p i c s  ..................... 
Page 
PART 5 INTEGRATED WATER CONTROL SYSTEM OF THE TVA 425 
The Water Control System and Changes in 
Multi-purpose Use 
E. Lesesne.................................. 427 
IIASA Discussion Paper 
I. Gouevsky .................................. 447 
TVA Comments on Discussion by I. Gouevsky ......... 450 
Development of a Comprehensive TVA Water 
Resource Management Program 
W. Wunderlich........... ..................... 453 
IIASA Discussion Paper 
E. Wood............ ......................... 536 
TVA Comments on Discussion by E. Wood...... ....... 541 
Management of Integrated Water Control System ..... 
E. Lesesne.................................. 545 
Watershed Streamflow Quality and Quantity 
Modelling in TVA 
E. Lesesne.................................. 589 
IIASA Discussion Paper 
I. Belyaev ................................... 615 
TVA Comments on Discussion by I. Belyaev .......... 619 
A Mathematical Model for Transient Open Channel 
Flow: A Water Resource Planning and Management Tool 
W. Wunderlich....... ......................... 627 
Heat Transpost Models for Rivers and Reservoirs 
W. Wunderlich........................ ........ 667 
IIASA Discussion Paper 
P. Koryavov .................................. 714 
TVA Comments on Discussion by T. Koryavov ......... 715 
Summary of Discbssion Topics ...................... 719 
xxvix 

HISTORY AND ACCOMPLISHMENTS OF THE TVA 
Page 
HISTORY OF THE TVA ........................................ 3 
WHAT HAS BEEN ACCOMPLISHED IN THE FIRST FORTY YEARS ....... 27 
IIASA DISCUSSION PAPER .................................... 39 
TVA COMMENTS .............................................. 40 
SUMMARY OF DISCUSSION TOPICS .............................. 42 

HISTORY OF TYA 
The Teiinessee Valley Author i ty  was e s t a b l i s h e d  by Act of t h e  United S t a t e s  
i'on,-rt>::: i n  1933 t o  hclp t h e  people o f  a region put n a t u r a l  re ;~)urc .es  t o  work 
Ln ~ w ~ > ~ . c u m i ~ l t :  deep- rwted  problen~s of poverty and inadequate oppor tun i ty .  
Tl~e major p r i n c i p l e s  upon which TVA was based had long been lu~owr~, but  
t h e  uniqueness of TVA l ay iy ' in  i t s  mission t o  develop t h e  r e g i o n ' s  resources  
&s s u n i f i e d  program, r a t h e r  than  a s  s e p a r a t e  and competing e n t i t i e s .  For t h e  
f i r s t  t m e ,  wdter,  land,  minerals ,  and f o r e s t s  were seen as one i n t e r r e l a t e d  
s e t  o f  o p p o r t u n i t i e s  f u r  improving t h e  l i v i n g  s tandard  of a r e g i o n ' s  people. 
I n  only f o u r  s h o r t  decades, t h i s  s t r i k i n g  concept of u n i f i e d  resource  
developnlent has  l e f t  an i n d e l i b l e  mark on t h e  Tennessee Val ley  reg ion  and i t s  
people. From a predominantly a g r i c u l t u r a l  region,  t h e  Valley has become a 
predominantly commercial and nanufac tur ing  region.  From a l and  pocked with 
e r o s i o n  where r i v e r s  c o n s t a n t l y  th rea tened  d e s t r u c t i o n  by f l o o d  a long  t h e i r  
banks, it has become a reg ion  of green pas tures ,  expanding f o r e s t s ,  and 
b e a u t i f u l  l a k e s .  I t s  people have new o p p o r t u n i t i e s  f o r  a secure and pro- 
duc t ive  f u t u r e .  
Many of t h e s e  changes were t a k i n g  p l a c e  elsewhere i n  t h e  United S t a t e s ,  
but none were a s  pronounced a s  i n  t h e  Tennessee Valley.  Many f a c t o r s  of 
n a t i o n a l  scope had t h e i r  in f luence  on t h e  region.  None, however, was more 
profound t h a n  t h e  r e v i t a l i z a t i o n  o f  t h e  r e g i o n ' s  n a t u r a l  resources  and i t s  
e f f e c t  on t h e  l i f e - s t y l e  of t h e  people. 
Descript ion of t h e  Tennessee Valley Region 
The Tennessee Valley region i s  loca ted  i n  t h e  hear t land  of t h e  southeas te rn  
United S t . ~ t e s .  Including t he  drainage a rea  of t h e  Tennessee River and ad jacent  
t c r r i t c ~ . y  served by Llie WA power system, it i s  a n  a r e a  of 2,000 square miles-- 
near ly  t h r ee  t ~mes  t h e  s i z e  of Aus t r ia .  The 1970 populat ion of t h i s  a r e a  was 
about 6.7 111il1ion. 
The drainage ba s in  of t h e  Tennessee River i s  a landlocked a r e a  of near ly  
41,001' square mi les  and erlcompasses por t  ions of seven s t a t r s - -V i rg in i a ,  North 
Carol ina,  Geort:ia, Tennessee, Alabama, Miss i ss ipp i ,  and Kentucky. It i s  a 
watershed uf con t r a s t s .  Rugged mountains and green f o r e s t s  dominate t h e  
e a s t e r n  por t ion  of t h e  Valley; r o l l i n g  h i l l s ,  open f i e l d s ,  and woodlands l i e  
t o  t h e  west. 
I n  terms of flow, t he  Tennessee i s  t h e  f i f t h  l a r g e s t  r i v e r  i n  t h e  United 
S t a t e s .  Water from i t s  headwaters i n  t h e  mountains of western Vi rg in ia  and 
North Caru l ina ,  e a s t e r n  Tennessee, and nor thern  Georgia flows over 700 winding 
mi les  t o  t h e  mcuth of t he  r i v e r  a t  Paducah, Kentucky, where t h e  Tennessee 
empties  i n t o  t h e  Ohio River. 
Or ig ins  of TVA 
The TVA idea  was t h e  l o g i c a l  outcome of a long ferment of American t h in k in g  
about t h e  Nation 's  resources  and how t o  conserve and develop them. Three hundred 
years  of American set t lement  had been wasteful ;  resources  were regarded a s  
p r a c t i c a l l y  inexhaus t ib le .  
During t h e  e a r l y  1900's  Gi f ford  Pinchot ,  Chief U. S. Fo re s t e r ,  cane up 
with a capsule idea  t h a t  was expressed p r a c t i c a l l y  i n  t h e  TVA Act many years  
l a t e r .  Pinchot considered t h a t  h i s  own sp e c i a l t y ,  f o r e s t r y ,  was inseparab ly  
r e l a t e d  t o  o the r  n a t u r a l  resources--streams and in land  navica t ion ,  waterpower 
and f l o o d  c o n t r o l .  ::oi.l and  e r o s i o n ,  m i n e r a l s ,  S i s h  and < m e .  He concluded t h a t  
c he st3 gwrc riot : : rpa~. :~l .e  p , .~> l , l e~ns ,  I>ut i n s t e a d  "made up t 1 1 ~  ot~c g r e a t  c e n t r a l  
p:.:5i?lil (7f t h r  11se (>I' t h e  ~ , : ~ r t h  for. t l ~ e  good o f  man." 
The tl i inlt i .r~p ut '  Pincllot and o t h e r s  s t i m u l a t e d  t h e  c r e a t i o n  i n  15'08 o f  8 
Na: ic-nnl Conse"\ a t l o n  Commission r e p r e s e n t i n g  t h e  s t a t e s ,  t h e  F e d e r a l  Government, 
anil pl.ivatc* in:.cl.ect::. Irl a n  e x h a u s t i v e  r e p o r t  containin!:  a n  i n v e n t o r y  o f  t h e  
resol i rcea  bf t h e  coun t ry ,  t h e  commission p o i n t e d  t o  t h e  r e l a t i o n s h i p  between t h e  
l a n d  and wa te r  and t o  t h e  need f o r  u n i f i e d  development. 
The cc11lcepts and  p r i n c i p l e s  w r i t t e n  i n t o  t h e  TVA Act sp rang  from t h e s e  
bep inn ings .  They d i d  not  come from any n e a t ,  preconceived s e t  o f  t h e o r i e s  
a b u l ~ t  p o l i t i c s  o r  government; t h e y  evolved from t h e  r e f l e c t i v e  o b s e r v a t i o n s ,  
s t u d i e s ,  and  e x p e r i e n c e s  o f  s c i e n t i s t s  and  t h e  informed concern o f  laymen. They 
f o u r ~ d  e x p r e s s i o n  no t  o n l y  i n  t h e  r e p o r t s  o f  t h e  N a t i o n a l  Conservat ion Commission, 
b u t  i n  c o r ~ g r e s s i o n a l  a c t s  and P r e s i d e n t i a l  messages.  
The Tennessee R ive r  was cons ide red  e a r l y  i n  t h e  t r e n d  toward development 
of t h e  cour l t ry ' s  n a t u r a l  r e s o u r c e s .  I n  1899, Congress a u t h o r i z e d  t h e  p r i v a t e  
development of a power s i t e  on t h e  r i v e r  a t  Muscle S h o a l s  i n  nor thwes te rn  
Alabama, b u t  development was de layed  whi l e  t h e  Government and p r i v a t e  i n t e r e s t s  
wrangled over  who should r e a l i z e  t h e  b e n e f i t s  o f  such a p r o j e c t .  
Two n i t r a t e  muni t ions  p l a n t s  and Wilson Dam were e v e n t u a l l y  c o n s t r u c t e d  at 
Muscle Shoa l s  d u r i n g  World War I. h e d i a t e l y  a f t e r  t h e  end o f  t h e  war, weat 
p r e s s u r e  was brought  upon t h e  Congress t o  d i s p o s e  o f  t h e  p r o p e r t i e s  t o  p r i v a t e  
i n t e r e s t s ,  e i t h e r  by  s a l e  o r  l e a s e .  
A f f r o n t e d  by  t h e  a t t e m p t s  o f  p r i v a t e  i n t e r e s t s  t o  1:et t h e  Government 
p r o p e r t y  f o r  l i t t l e  o r  nothing,  Sena to r  George N o r r i s  o f  Nebraska proposed i n  
a number o f  b i l l s  t h a t  t h e  Muscle Shoa l s  p r o p e r t i e s  be  o p e r a t e d  publ ic l - ,~ .  A 3  
t h e  proposals  f o r  pl..iv;ute l ease  o r  p r~rchase  were re jec te l l .  thc. Norrir, b i l l s  
gained increanlny: : :~~pport .  
By 1.033 t h e  cl imate of  t h e  cour1tr.y had changed from t h e  prosper ty  of t h e  
1920's .  The United S t a t e s  was locked i n  t h e  g r i p  of a g r e a t  economic depression,  
and t h e  Val ley  was one of t h e  n a t i o n ' s  h a r d e s t - h i t  reg ions .  Unemployn~ent was t h e  
r u l e  r a t h e r  than  t h e  except ion.  h r m s  were s c a r r e d  by e ros ion .  The once g r e a t  
v i r g i n  hardwood s tands  i n  t h e  f o r e s t s  were n e a r l y  gone. Succeeding years  had 
brought d e s t r u - t i v e  f l o o d s  of  i n c r e a s i n g  v io lence ,  bu t  e f f o r t s  t o  con ta in  them 
were l i m i t e d  mainly t o  t h e  banks of s t reams,  with l i t t l e  e f f o r t  aimed at cont ro l .  
The power t h a t  might have been claimed from t h e  f a l l i n g  waters  s t i l l  r a n  unused 
t o  t h e  sea.  
I n  t h i s  set t in; . ; .  Congress passed a Norr i s  b i l l  t o  c r e a t e  a Tennessee 
Valley Author i ty  i n  May 11'33. The TVA was a n  invent ion  i n  modern government, 
t h e  c r e a t i o r ~  of  an a d m i n i s t r a t i v e  agency which would have t h e  broad r e s p o n s i b i l i t y  
f o r  dea l ing  wi th  t h e  var ious  resources  a s  p a r t s  of  a s i n g l e  o v e r a l l  problem. 
The knowledge and technology f o r  d e a l i n g  with t h e  separa te  problems of resource  
development were a l r e a d y  i n  t h e  hands of t h e  f o r e s t e r s ,  t h e  s o i l  s c i e n t i s t s ,  t h e  
chemists ,  and t h e  eng ineers ,  TVA's job was t o  s e t  them a l l  working t o g e t h e r .  
The Valley i n  1033 
Farming was man's ch ie f  work i n  t h e  Tennessee Val ley  when TVA was e s t a b l i s h e d .  
Of a r e g i o n a l  populat ion of  some 3 m i l l i o n  people, over  one-half  l i v e d  on farms, 
and of  t h i s  group, one-half  l i v e d  on and farmed land t h e y  d i d  no t  own. S i x  o f  
every  10 workers were employed on farms at a n  average wage of $190 a year ,  while 
t h e  per c a p i t a  income of  t h e  Valley reg ion  a s  a whole was $168, only 45 percent  
o f  t h e  n a t i o n a l  average.  
Farm income came mainly from corn and c o t t o n  and tobacco--row crops t h a t  
l e f t  t h e  t o p s o i l  exposed t o  t h e  b e a t i n g  r a i n s  that f a l l  i n  winter  on uncr,vered 
land. Of a t o t a l  ot' . lh m i l l i o n  acre:;  of open lartd, about hn l f  was ibandoned o r  
s e v e r e l y  damaged by e r o s i ~ m .  On t h e  land which d i d  provide c-rops, p r o d u c t i v i t y  
was low. 
Manufacturing employr,ent i n  1933 made up only 12 percent  of t h e  l abor  f o r c e ,  
as compared wi th  ahnost 2? percent  f o r  t h e  Nation. Many of t h e  manufacturing 
.job:: were i n  1:'d-pay irldu.:trie::. A r~rr,jor rc~str : i i r l t  on ma~lul'ac:turin~: i n  t h e  
reg ion  was t h e  ~ ' c r i l t t u d  f '~ .eigl l t  r3ste : ; t r u c t u r e .  Rates  on (:oods mar~ufactured i n  
tlle L:c)utlr were about IhO pc~.cerlt h i g h r r  thlrri those  on good:; marlufact~ired nor th  
o!' t h e  Oh-Lu River ,  a l t h o u f ~ h  r a i l r o a d  u n i t  c o s t s  were about t h e  same. Conversely, 
f re ic :h t  ~ r t t e s  or, raw mater ' iuis  were t'uvorable, l e a d i n g  t o  t h e  e x p o r t a t i o n  of 
r a w  ~r~r r te~- i ; r i s  J'rom t. he re:: ion t o  be p~ .o~ .essed  elsewhere. 
While, inccmle was low. t h e  Val ley  b i r t h r a t e  was high.--c~ne-third above t h e  
nat  iorial ~ .cproduc t  iori r a t e .  There were 114 dependents (],er::!,n; under 20 o r  cj ver 
65) f o r  every  LOO producers ,  as a g a i n s t  a n a t i o n a l  average o f  90. The l a c k  oi' 
n o n - a g r i c u l t u r a l  jobs and t h e  competi t ion f o r  those  which e x i s t e d ,  t h e  condi t ion  
of t h e  land,  and t h e  low standard o f  l i v i n g  c r e a t e d  a t i d e  of  migra t ion  from t h e  
rec ion  t o  t h e  northcrn i n d u s t r i a l  c e n t e r s .  
The s c a r s  on tile Land a l s o  e x i s t e d  i n  t h e  woodlands. Heavy t imber h a r v e s t s ,  
uncheslred f o r e s t  f i r e s ,  and genera l  neg lec t  had taken  i t s  t o l l .  Too o f t e n  t imber  
c u t t e r s  had taken  t h e  good t r e e s  and l e f t  t h e  d e f e c t i v e  ones t o  reproduce t h e  
next genera t ion- -surv iva l  not  of  t h e  f i t t e s t  bu t  of  t h e  unwanted. Timber growth 
was not  s u f f i c i e n t  t o  r e p l a c e  what! was harvested.  
The Tennessee River was at one and t h e  same t ime t h e  r e g i o n ' s  scourge and 
i t s  g r e a t e s t  opportuni ty.  Major f l o o d s  were f requent  and t h e  Tennessee con t r ibu ted  
s u b s t a n t i a l l y  t c  d i s a s t r o u s  f looding  on t h e  lower Ohio and M i s s i s s i p p i  Rivers. 
L i t t l e  used by sh ippers ,  t h e  r i v e r  c a r r i e d  only 32,700,000 ton-mile:: in 1333, 
most of it sand and gravel .  The i n s t a l l e d  genera t ing  c a p a c i t y  was l e s s  than  
500,000 k i l o w a t t s ,  much of  it i d l e .  
The Iiiunan r .cu~~ut.cc of t h e  Valley was a l s o  i r l  a s t a t e  01' 11egJect. Almost 
5 percent  of t11c. pop11l:~tion was i l l i t e r a t e ,  and t h e  labor  f o r c c  was genera l ly  
u n s k i l l e d  o r  of low skill:;. The people g e n e r a l l y  s u f f e r e d  from malr lutr i t ion;  
p e l l a g r a ,  t u b e r c u l o s i s ,  and malaria r a n  v i r t u a l l y  unchecked through t h e  
populat ion.  
Far-ners were t j e d  t o  an t iqua ted  a g r i c u l t u r a l  p r a c t i c e s  l e a r n e d  from t h e i r  
fo rebears .  k ~ l d i n g  i r i s t i t u t i o n s  were h igh ly  conservat ive,  and l i t t l e  c a p i t a l  
was a v a i l a b l e  f o r  r e g i o n a l  development. S t a t e  and l o c a l  governments showed 
l i t t l e  f3ssigl l tedness  i n  providing schools ,  roads,  h e a l t h  s e r v i c e s ,  and planning 
and 1,egulrrt o r y  agencies  t o  promote and guide development. 
The TVA Act 
The TVA Act of Ivlay 18, 1933, was a response t o  condi t ions  t h e n  e x i s t i n g  
i n  t h e  Tennessee Valley reg ion- - id leness  of investment, unemployment, e x p l o i t a t i o n ,  
n e g l e c t ,  ! r~eff ;ciency,  and waste. More t h a n  a remedy, it was a s i g n i f i c a n t  s t e p  
i n  a n a t i o n a l  move toward a wider use of  resources .  It was evidence of t h e  
detel-mination. i n  t l le n a t i o n a l  i n t e r e s t ,  t o  help a region discover  i t s  p o t e n t i a l  
and begin t o  r e a l i z e  it. 
TVA was a new approach, a new idea ,  toward developing t h e  resources  of  a 
reg ion .  I t s  broad goa l  was not simply t h e  l i m i t e d  o b j e c t i v e s  o f  producing and 
d i s t r i b u t i n g  power and producing and s e l l i n g  f e r t i l i z e r ,  but  t h e  phys ica l ,  
economic, and s o c i a l  development and improvement of  t h e  whole a r e a .  
The TVA Act provided a general ,  hut  c l e a r - c u t  a s s i ~ n m e n t ,  t o  clevelop t h e  
Tenneksee River f o r  navigat ion,  f lood  c o n t r o l ,  and power, l eav ing  t h e  d e t a i l s  
t o  TVA. The a c t  c rea ted  TVA as a government corpora t ion  which would opera te  
i n  a n  atmosphere of reasonable autonomy granted by Congress t o  t h e  TVA Ebwd 
of Di rec tors .  
TVA would p lan  i t s  programs with r e s p e c t  t o  t h e  people of t h e  region.  
Planning would be loose  and f l e x i b l e ,  r e s t i n g  upon mutual consent and voluntary 
cooperat ion t o  achieve r e s u l t s  i n  a c t i o n .  I m p l i c i t  i n  t h e  a c t  was t h e  philosophy 
t h a t  TYA would do i t  :: job i n  a s p i r i t  of  p a r t n e r s h i p  w i t 1 1  t h e  people of t h e  
Tennessee Vellcy re!:iun. 
I n  a d d i t i o n ,  t h e  a c t  was based upon t h e  p o l i c y  of r e g i o n a l  d e c e n t r a l i z a t i o n  
of resource development func t ions ,  and l o c a t e d  t h e  o f f i c e s  of TVA wi th in  t h e  
regiun.  IVA would ne a r e g i o n a l  Federal  agency t h a t  l i v e d  where it worked. 
The r .e lat i~1nship between land and  water resources  was reco6:nizs:d i n  t h e  
s t a t u t e - - t h a t  poor wzter use could i n t e r f e r e  with t h e  proper use of land,  and 
improper use of l and  could i n t e r f e r e  with t h e  e f f e c t i v e  use of  water; and t h a t  
t h e  proper developnent of  one would a i d  and support t h e  proper development of 
t h e  o t h e r .  
The a c t  au thor ized  t h e  use and improvement of t h e  f e r t i l i z e r  p l a n t s  a t  
Muscle Shoals ,  and provided bo th  f o r  experiments i n  t h e  product ion of  improved 
f e r t i l i z e r s  and i n  t h e  use of new and improved processes ,  and f o r  p lan t  s c a l e  
demonstrat ions of t h o s e  products  and processes .  
F i n a l l  , t h e  ad; l a i d  down t h e  fundamentals of  a publ ic  p@-der program. TYA 
would e s t a b l i s h  a comprehensive Federa l  publ ic  power p o l i c y  f c r  a reg ion  based 
on s e r v i c e  t o  "prefer.e!lcen customers a t  low r a t e s  us ing  pilblicly-owned f a c i l i t i e s  
and t\per.ntt.d cr, bus iness  p r i n c i p l e s .  
Harnesoi!,,: t h e  River 
The TVA Act contemplated ( 1 )  t h e  i n t e g r a t e d  c o n t r o l  of t h e  Tennessee River  
and it.; t r ibutcu-iec and ( 2 )  t h e  use of  t h i s  c o n t r o l l e d  :;y:;tem t o  accomplish a 
n m b e r  of purposes. 
The Tennessee River was recognized e a r l y  t o  have grea t  p o t e n t i a l  I ' r~r  barge 
t r a n s p o r t a t i o n .  It was used e x t e n s i v e l y  as a t r a d e  r o u t ?  t r  t h e  American Ind ians ;  
by t h e  Spanish, French, and Engl i sh  e x p l o r e r s  and t r a d e r s ;  and by t h e  e a r l y  
s e t t l e r s  from t h e  American co lon ies .  I n  1824, John C. Calhoun, t h e n  Secre ta ry  
of War, recomer~ded  i t s  improvement as p a r t  of  a broad pro(:rcurl of nationaL 
vat el-way development. 
Darns on t h e  Tennessee's t r i b u t a r i e s  would a l s o  a i d  nav iga t ion  and f lood  
c o n t r o l  on t h e  Ohio and M i s s i s s i p p i  Rivers .  It was hoped t h a t  t h e  same works 
used f o r  nav iga t ion  and f l o o d  c o n t r o l  could be  employed t o  generate  e l e c t r i c  
power, and t h a t  s u b s t a n t i a l  b e n e f i t s  from t h e  t h r e e  purposes could be  achieved 
by a s i n g l e  i n t e g r a t e d  system much more economically t h a n  i f  each purpose were 
pursued without r e l a t i o n  t o  t h e  o t h e r s .  
A s  s t u d i e s  progressed,  it proved poss ib le  t o  work out a s i n g l e  plan f o r  
t h e  economical development o f  t h e  Tennessee River system so t h a t  f l o o d s  would 
be tamed, a g r e a t  system of nav iga t ion  made poss ib le ,  and t h e  n a t u r a l  power of  
t h e  r i v e r  rendered a v a i l a b l e .  I n  a d d i t i o n ,  o t h e r  important va lues  almost 
au tomat ica l ly  came i n t o  being,  such as t h e  development of  one o f  t h e  ou ts tand ing  
r e c r e a t i o n a l  a r e a s  i n  t h e  United S t a t e s .  
Planning f o r  River Ikvelopment 
The TVA Act of 1933 and l a t e r  amendments au thor ized  t h e  agency t o  c r e a t e  
and maintain a nine-foot  nav iga t ion  channel a long t h e  main Tennessee River. 
E a r l y  TVA planners  recognized t h a t  seven s t r a t e g i c a l l y  placed high dams, i n  
a d d i t i o n  t o  e x i s t i n g  f a c i l i t i e s ,  would c r e a t e  a s e r i e s  of nav iga t ion  pools  
s t r e t c h i n g  650 miles  and ranging from 302 f e e t  above sea l e v e l  a t  t h e  confluence 
of  t h e  Tennessee and Ohio Rivers  t o  810 f e e t  above t h e  s e a  at Knoxvil le ,  
Tennessee. Navigation locks  would al low r i v e r  t r a f f i c  t o  s t e p  upward o r  down- 
vard through t h e  pools. 
Since t h e  Tennessee is  a r i v e r  o f  extremely v a r i a b l e  n a t u r a l  flow, t h e  
engineers  determined t h a t  r e g u l a t i o n  of t h e  r i v e r  f o r  c o n t r o l l i n g  f l o o d s  could 
b e s t  be assured  by prov is ion  f o r  s t o r i n g  water  during t h e  wet season and r e -  
l e a s i n g  it dur ing  t h e  d r y  months. This  would c r e a t e  a s e r i e s  o f  dams and 
:;torage r e s e r v l~ i i ' s  f1.r t he  11e:idwat~r t: t.i.l)utru.ie::. Thr::t, ~-l,.:~.t.voir::, prisl:irlly 
t'or. , . i r n t~~o l l i n l :  flc>oJ.: . wou1.d a l s o  air1 1 u v i ~ a t i o r 1  on thc? ttuirl ~ . i v c r  by 
rele:i.:iilg, dur inc: thtx liry sea:;on, wnl;ctt. s to red  durinf: p c ~  i $ ~ d : :  of hf:avy 1.ilir1i.tb11. 
The rlaturlrl f u l l  of t h e  Tennessee and i t s  t r i b u t a r i e s  a l s o  made f e a s i b l e  
t h e  i n s t a l l a t i o n  of t u r b ine s  f o r  e l e c t r i c  power generat iun.  I f  i n  t h e  process 
of opera t ing  t h e  r e s e r vo i r s  a c o n f l i c t  a ro se  between power, navigat ion,  o r  
f l o o d  c o i ~ t r o l ,  t h e  TVA Act provided a p r i o r i t y  f o r  nav iga t ion  and f'lood cont ro l ,  
f o l l Q *ed  c lo s e ly  by t h e  generat ion of  e l e c t r i c i t y .  
Implementin!: t ne Plan 
TVA begen cons t ruc t ion  of i t s  f i r s t  t r i b u t a r y  d m  on t h e  Clinch River 
northwest of Knoxville, Tennessee, f i v e  months a f t e r  passage of i t s  enabling 
l e g i s l a t i o n ,  ntuning it Norris  f o r  t h e  Senator  whose v i s i o n  arid pers i s tence  had 
i n s p i r ed  the  d r m a t i c  experiment i n  u n i f i e d  resource development. A few months 
l a t e r ,  cons t ruc t ion  of' Wheeler Dam was s t a r t e d  on t h e  main r i v e r .  By 1936, 
Wheeler and Norris  were closed,  and cons t ruc t ion  had s h i f t e d  t o  Pickwick Landing, 
Guntersv i l le ,  and Chickamauga Dams on t h e  main r i v e r  and Hiwsssee Dam on t h e  
t r i b u t a r y  of t h e  same nme.  
TVA's s o l i d  groundwork i n  resource development and organiza t ion  enabled it 
t o  s h i f t  smoothly and quickly t o  support t h e  increased  e l e c t r i c  power demands of  
World War 11. Cherokee Dam on t h e  Holston River and Watts Bar Steam Plan t  were 
undertaken on emergency schedules. Cherokee Dam was b u i l t  i n  l e s s  than  16 months-- 
Norris  D m  had taken 3 1/2 years .  
By t h e  end of  1941, TVA was c los ing  Cherokee Dam and had four  a d d i t i o n a l  dams 
under cons t ruc t ion  on t h e  Hiwassee River system. By mid-1942, TVA had 12 dams 
and a steam p lan t  under cons t ruc t ion  a t  t h e  same time--employment reached a peak 
of  42,000, a t o t a l  never approached s ince .  By 1945, power generat ion t o t a l e d  
n e a r l y  12  b i l l i o n  k i lowat t  hours, more t h a n  6 t imes  t h e  e l e c t r i c i t y  produced i n  1939. 





































































































































































































































































































































































































































































































































































































































































































































